L_] These slides/notes represent only part of the course, 
and were accompanied by face-to-face explanations on 
white-board and additional topics / learning materials. 


_]In preparation of these slides | have also benefited 
from various books and online material. 


L] Some of the slides contain animations which may not 
be visible in pdf version. 


_] Corrections, comments, feedback may be sent to 


https://www.linkedin.com/in/naveedrazzaqbutt/ 
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Inter-Disciplinary 
Machine 
Learning 
Initiative (IMLI) 


Faculty of Engineering Sciences 
GIK Institute 


About iMLi: 


I'm Ali Haider Shah, privileged to be part of the IMLI research group under the kind 
supervision of Dr. Naveed Razzaq Butt at FES. My focus is on exploring the mathematical machine learning with statistical quality control tools, especially control charts, to improve 
and statistical foundations of Machine Learning to advance state-of-the-art research in this their efficiency and effectiveness in quality control. 
field. 
S.. 
*) 


About iMLi: 


| am pleased to be part of the IMLI research group, where my work focuses on integrating 


el 
Ve 
About iMLi: 


About iMLi: 
It’s an immense pleasure to be part of the IMLI research group at the faculty of engineering l am delighted to be involved with the iMLi research group, Our research integrates 
sciences. My goal is to build such models that can be easily runon a CPU and mobile devices adaptive filtering techniques with machine learning to enhance the accuracy and robustness 
with the help of Neural Network Pruning. of predictive models and data-driven solutions. 
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The Course ... 
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The Course ... 


¢Why study MFML? (REAL@M?) 

eHow its the content organized? 

¢Where can | apply what | learn? 

eHow Is the course conducted and assessed? 


The need for skilled professionals who can harness the 


power of machine-learning while having 


the right 


mathematical skills to analyze, interpret, and leverage 


data keeps growing. Proper 


possibility of improving them. 
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The Course ... 


¢Why study MFML? 
How is the content organi@@u? 

¢Where can | apply what | learn? 

eHow Is the course conducted and assessed? 


This course Is divided into three parts: Magic, 
Mathematics, and “Mathemagic”. In the first part we 
talk about the “magic” of how learning happens (in 
organisms and algorithms). In the second part, we 


cover the mathematical concepts’ that’ enable 
algorithmic learning. And tn the third part, we see how 
the concepts of learning and mathematics come 
together to produce the “brains” of Al, called Machine 
Learning. 
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Bio-Medicine 


Dr. Tinycat says your heart rate is normal 
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Finally understand what someone said 5000 
years ago! 


Finally understand what someone said 5000 
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THE FUTURE — JULY 4, 2028 


New AI translates 5,000-year-old 
cuneiform tablets instantly 


It’s like combining Google Translate with a time machine. 


A stamp-seal carved from grey steatite with 
a rhinoceros and an inscription in the Indus 
script, found at the Mohenjo-daro 
archaeological site in Sindh, Pakistan. The 
Trustees of the British Museum 
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The research also demonstrated how a machine learning technique called a 
supervised learning model was able to spot a previously undiscovered 
relationship between two different types of mathematical knots, leading to an 
entirely new theorem. 
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Al Will Become Mathematicians’ ‘Co-Pilot’ 


Fields Medalist Terence Tao explains how proof checkers and AI programs are 
siesatad: ss mathematics 


Generative Al 


Artificial Intelligence 
The theory and methods to build machines 


Expert System Al that think and act like humans. 
Programmers teach Al 
exactly how to solve specific 
problems by providing 4 - 4 
precise instructions and M ach I n e Lea rn I ng —_ 
steps. The ability for computers to learn from 


experience or data without human programming. 


Deep Learning 
Mimics the human brain using 
artificial neural networks such as 


transformers to allow computers to 
perform complex tasks. 
Generative Al 
Generates new text, 
audio, images, video or 


code based on content it 
has been pre-trained on. 
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Important Business! | 


¢Policy, Outcomes, Textbooks, Marks Distribution etc. 
¢See provided course outline 
¢Contact 


* naveed.butt@giki.edu.pk 
¢ office: FES G-6 
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